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ABSTRACT 

PURPOSE: To obtain a processing method adequate for paraxial calculation of 
an optical system for calculating the paraxial quantity developed around 
the reference axis of the optical system including a curved surface 
(off-axial curved surface) which is not the plane having the plane normal 
not aligned to the reference axis at the point where the optical path 
(reference axis) of the reference wavelength from an object plane to an 
image plane intersects with the curved surface and a processor using the 
same. 

CONSTITUTION: At least one among A, D, B, .phi. of the Gaussian bracket by 
which the calculation equation is obtained, focal length, two principal 
point positions, magnification .beta. and the paraxial quantity of back 
focus are calculated for each of the respective faces or over the entire 
system by the technique developed. around the reference axis of the optical 
system including the off-axial curved surface which is not the plane having 
the plane normal not aligned to the reference axis at the point where the 
reference axis of the reference wavelength from the object plane to an 
image plane intersects with the curved surface. 
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(54) mm<o^m fmjsmRzf-tn^m^^ftim&m 



(57) 

mm) ^mmt^h&j^iza^^xmm^t^mmt-^ 

fSrV^^S-Cli^rV^ffl® (Off-AxialfflB) $r-&-tJ^ 
SC V ^^BT-ti^V Wf -Axial flBSr-^tf^t^^cO. 

tmmm<^thy) izmm-th^mT9m^tfini:>ti^y!f 

'y>-A'yyy^'/h<7)A. D, B, ^mm.. 20 

izu^zt. 




(2) 
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t -SC t ^Tffl-Cii^V ^Of f-Axi al ftffltr-S-tf 

hiJ^i^^>^'ytr yV<r>K, D, B, <D, M^St. 
2 ooi^Cii:. figf^iS , -y 7 >r :^<Oi£WSco 

t-^ t^V^THT'«^V Wf-Axial ftHSr-^tPT^^^ 
«.;*r'>>-^>'7'9^<xh<7)A, D, B. a>, :a)^gEJi. 

z (x. y) =C2 +2Ci J xy+Co « +D3 o x3 +3D2 1 y +3Di 2 xy2 +D03 yS 
+E4 0 x^ +4E3 1 x3 y +6E2 2 x2y 2 +4Ei 3 xyHEo 4 y4 + . . . 



mifimmb^hi>Mzi=\,^xmm^t/^^mt^L^j: 



cif^^B] mi^m:f)'^mm>,z^^fz^mmm^<omm 
m^cri^mm^mmb^h^^iza^^xmrnm^mm^ 
b -ic t^v ^TBTii^t wf-Axiai mm^iftsyt^m 
CO. mmmm<oth^iz^tmm^^^mx'nM^m% 

t>h.hii^'^^yfv'r-jV<7^p^, d, b, a>, M^gg 

V \\i±Mzijfz Tits: LT ^<ommcoTi^M.xm^ 

mmmmiz^. tfzuyo v9-\.z-r^)yvr^ 
v-th^b^^b-^h^mm, 
[it*3S4] 'i^wmt,-hmi\.z\^fzhmwm.<r>w^ 
mif^m b-^iohmza^ ^x wmd^mm^ t -gc t =3r 

V ^THT'ti^V ^Off-Axial ftH?r-i-tf3te^i^«0 . Of f-Axi 

ixxmmcomm:. m.mm^b\^b<nffy^,^^w.:^bL 

■z.m^WiM.b L-fd^mikX'l^d^c^T^t^s^^t.h^^^ 

V ^TfflT'Ji^VWf -Axial flfflSr#tf3t^^«0 . Of f-Axi 
alftffic7)jg;K^ , ±M^-^t:W.M.b \^zm^Wmb L 
7'cam^T2iJ:o:iS*»^>i&S SOff-Axial 2i>:ftB'<.- 

[isci] 



(1/a+l/b)(co82(t)y2+x2) 



2= 



2cos(t)(l +l/2(1/a-1/b)sin(t)y+^ll+(1^M/^^ 
+C3ox3+C2ix2y+C,2*y^+Co3y3+C4ox4+C3^j0^y 

+C22'^+c^3*y^+Co4y^+ + (jsitae) 



^R-(R-s) / 1 4 

n/ (R-s)' 



V>T®T'{±^V>0ff-Axialftffi?r#tf7t^^(7), Gff-Axi 
alftBOff^:KSr. iLt^S^^W.M.b LzW^ffijSISi; L 



+^30X^+^21 x2y+C^2Xy2+C03y3+C40X^+C3,x3y 
+C22XV+C1 3xy^+Co4y^+ + 



V>T(it:'«i^V^0ff-AxialftH5r#tf5t^j^<7), «S2PW 



(3) 



cos 0 '(cos 'cosJf 'cos^^frcos sin^'sln^) 
003 0 (cos ^ 'sin ^ *sin 4* -Kss COS 'COS ) 



COS ^ (COS ^ 'Sin 4^ 'sin ^ -fcos ^ COS ^ 'cos ^ ) 
cos 9 '(COS '008 4 'cos 4 +006 9 sin 4 'Sin 4 ) 



OM » ''^tooe f H<><>* ^ 'CO* C C(»i<OM * 'sh «' '<x>s { ««oe 9 00* f 'ain ; )C1 1 4«M 9 cos f 'ain <' 'ain ^ 
s/ oo6 9costf'(oos0'oas^'oos^-K»stf sin('sin;)(oo3 9'»n^'sini?-fOOs9oosf ccsf ) 



(K^IO) 



TS«§n.i.Off -Axial flB«Ojfitti*#Bri: tcim 

■=«>^ +D, (SCitl4) 
h,/+i=h^'-e^' ' (^iiil5) 
«i/ +1= "i- ' (S[^16) 

•c'^«^^^-g.iSW^^-x^o^2r^a-:.T^^^>■l.v^(iy 
u-y^'^T^ismA. B, <i>, D^m^(r)T'>'2^:^liZr>\,^ 

I cos0'(costf'oos^'cos£^4cos0sin^'sin^) 

A- / 



m4] 



0.1/A.i 



COS 9 (COS 9 'sin f "sin f 'fcos COS f 'COS f ) 
COS 9 '(008 9 '008 ^ '008 f t«a6 9 sin 4' ) 



2(N'ow # '4toos « H<><» ^ "ca* ^ COB^ooa < "sin e 'on ^ 4cce f ooa { 'am )CI I -tcM 9 oos f 'ain f 'an 4 CZO] 
v/ COS 0 COS 9 '(COS 0 'cose '008 ^-KXJS sin$ 'sin^)(cos 9 'sln^'^in f 'WOS 9 oosfcosf ) (S^10) 



■C'^«^il-& Off -Axial ftfflc7)jSW»#Br i: Klt^ 

'=A, <m^l3) 
a. '=*v- +D„ (^14) 



^^^OiSMMA, B, <1>, D*ni{J'rvA;^te#ttA^'^ 

imif mm t t5.i>hmzii\^xmmm'mmt-''^ t 

^¥ffiT«^ I ^Off -Axial flffi$r-^tf3fe^m<0. mm 

mcoth'oiizmmvfc 
m5] 



(4) 
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COS 0 (cos 6 'sin^'sin^'-i-cos 0 oos^*oos^ ) 



D«1/A» 



COS ^ (COS ^ 'Sin ^ 'Sin ^ -Hsos ^ COS ^ 'cos ) 
008 5 '(COS 9 '008 ^ 'COS ^ -fcos 0 8ln 'sin ^ ) 



2(l^oos f '4>loos 4 ){aos £ 'cos f C024^<xie S 'sin ; 'oia £ Mice $ cos € 'sin {' )C 1 1 4<W3 9 cos 9 'sin ^'ain ^ C20) 

v/ (X8 0cos0'(cosff'oos^'oo6f 4Costfsinj?'sin^)(cos<7'wif *sini^'««os('cos4''oo8^) 



(»^10) 



■C-^IS^n^Off -Axial ftfflcOj£l|li«#Mrt tC|f-» 
L, 

a. ■=<!>. +D, a, (iCiCH) 
« 1/ + 1 = « ^ ' (^^16) 
A, B. O, D^1t^«ri^'A^tCOV^-Cit»tfv:B#, 

ItffiT-S) I. d i: 2: fl) 1 1 <n^^. 
[ if^« 1 3 ] f^e3e^^«0fl|fig®«0f f-Axial R|t 



A= 



cos 0 '(cos 0 'COS <f 'cos £'-KWS 0 sin f 'sin ^) 
cos 9 (cos 'sin ^ 'sin 4' 440a 0 cos 4| 'COS 4' ) 



[ 1 4 ] BfrffiTfe^^tiii'-^ < i: i 1 fflO^ffl 
^■k^. -eoRttffiA^'Cu *^'0-eCo2 f: Cjocos^ (9cJ0it 

Cu = 0 , Co 2=C2 0 cos2 6 

•f^X C 1 1 *i 0 T-C 0 2 1 C 2 0 cos2 6* cr>)tmi\J 1 I. 
Cii = 0. Co2=C2o cos2<9 (^^27) 

^V^¥®T«=6•VWf-AxialftM2:■^tf3K^iS<0. 
2Wm«*;b'9 {curate 



cos 0 (cos 'sin £"sln f -fcos COS ^ 'cos {' ) 
cos 0 '(cos 'cos ^ 'cos {' -tcos 0 sin ^ 'sin 4' ) 



2(N'oo8 # '44008 « H<><» f "tiw £ COSHcos « 'ah C'a» < -Mxa 9 COB f '«in jT )C1 l*«as f cos f 'aln f 'ain^ C30) 
s/ co8 0cos9'(oos9'oo84r'oosf ■K»9 9sin;'sin^)(cos0'sin;'sin$'««os0oosf cos^) 



(S[^10) 



'=A^ (^5^13) 

' (S^16) 

A, B. D$-jSi!t(07>''A;2.tCOV'.-CltSU/iB$, 



Ci*«5S 1 7 ] miSTt^^Ji-r^Tffi^^Off-AxialSt 

5r , ^ (TiKWsmif C 1 , 0 T' C 0 2 fc C 2 0 cos2 (9 <7)it 

*nj{3:ilc:5:-i>ffiliit{i; 

Ci 1 = 0 . Co 2=C2 0 cos2 e m.i^) 



(5) 
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i-KX C n *>' 0 T'C 0 2 1 C 2 0 cos^ 8 (OitiHm 
Cii = 0 , Co2=C20 cos^e* (®Cit27) 

A- / 

w oostf (cos^'sinf'sin^-tcostfcosif'oosf) 



y'o y-^lz^iiixxii*). ^J^imtx<r>^m(r>th*) 



D>1/Ao 



COS 0 (cos 9 'Sin f Sin ^ -fcos 0 COS ^ 'COS ^ ) 
COS 9 '(008 0 'COS ^ '008 ^ -Mos 0 8)n 'sin f ) 



Z(N'oos f '4toos < HiMe ^ 'cos <CaZ+<cos f "Mn e'a» { «cao * m ^ '«in )C1 1'looa « cos « '«in ^'sin « C20) 
oos0oos0'{cos0'oos£^'oo8;-fcostf sin$'sin^)(costf 'sinf sin^4«os0cosf cosO 



(SC^10) 



x'mm^ti^ofi-Axiammcr>]&mM^mz:t tffsc 



(^5^13) 
(^14) 

« ♦ 1 = « 1/ ' (SSC5*il6) 
X-^m^ixhj&m h U-y(.cr,^m-oX^y'a -y^co'^ 

mmA, B. <D. Dimwi(OTi^u>^Mz^\,^xsmuc 

Wr. ^yn-yiJ'cTJiSttMA, B, <E>, DmmT'JJ^y. 

[ ft^^a 2 1 ] MiEX- A u yxyt^jkii^i^-^j: <ti> 
imcoKMm?:^^. ^coKmmti^Cii pox-Coz t c 

2ocos2 dcoVcJjmU 1 ^Zts:hmt.fz\t 
Cu=O.Co2=C2o cos^e m^l) 

[»««2 2 ] mix-j:.uyxm^mzti^^x^t 
tL^Rmmii-t^x c , 1 0 -ec 0 2 1 c 2 0 cos^ e cojt*^' 

Cu = 0. Co2=C2o cosze* (^5^27) 
[000 1] 

d^<7)mkijmm/^ti?:m\'^fzmmmmi-zmL. n 
i,z. ^^mi)^(:>^w,z\,^tzhm$'^^tm (OT 



h ttv^d. )i}^&imt^h:hj^i,z)5\^xmmm^ 

6^:-®:t^V^TffiT"^i:^^V^ftffl (UJlT ""Off-Axia 

mmmiznm^mmijmM/-^tii:m\-^timmmmtz 

[0002 ] * fc*^Bfl«±. ^^?k<r>mfmc^»mizi}^ 
i}>hmmiTmm^it^m^^f.2!^^mtzmi. n 

ffif«±=5rV^ft®(0ff-AxialttB) Sr-^tf^t^^coffifiS.® 

i^ftc^T^fs (mmm) t^mmt^h^^.(,zi3\,^xmm 

mtmmm t -SC V ^^®T-{i^V ^ft® (Of f-Axial ft 

[0004] 5gt2|s:|S&HJ{i, !t^f*:iii*»<i>^ffitV^^|,» 
t -g; V ^TMTii^V ^ftffi (Of f -Axial ft 
[000 5] 

tt>o i,zm^MU^<omtffmt fzimmm^smtx^^ 
i^mtfe^mmi^m^i&^imi,z^im-t^yt^^t lx 
fflv^^>nt:§fc. i^mtft^Jkcom&mco^mmtLxii 
^(^yt^?^(7)mmiwmx'h h^nt ^mco^x^h h 
mm!^i:^-:^ivmm<r>wi!^t i,imm.<7i^m.. sic 

[oooeji^^ifcEtia. b ii^mm<7imtm\(n>m^n 



(6) 
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[ 0 0 0 7 ] Lx^(^mi^m<r>-^m^^m>i t> 

L.x^oLtzm^m^m^^x^mm'^co-^m^ijmib 
mm^^comm^m^^tix^^^ . 

coo 0 8] tZ^i)^Si}S:. HMD (head mount displ 

ay) (7)Xo^d:^7^mzi5\^x\mm<D^m^m?^com'^ 
m) ti^mm.mmi<^\^±izm^ufumo jf^ix-g. 

Xdl,z^-oX^X\,^t. 

10 0 0 9] ifc^mmmm<^^mi7mi: lx 
{i. ^m^cr,±m^x'mt>^timi^±^<m'C''Lx\>^ 

T3fe^^t LXm':>X\>^&^^tmmi}>(^:k^<mtlfc: 
BcT)^^::^^ J ( a 4 2 #31 ) A^'-^Wt'*) 0 , 3 L 

Ltc^^mzmm'^*)^mm<o^mmmimm l 

coo 1 0] ^Lt±a5t7t:;^S^^fflv\ ^e^SSSiO 
COO 1 1 ] 

z (x, y) =C2 0 x2 +2Ci J xy +Co 2 +D3 0 +3D2 1 x^ y +3Di 2 xy^ +D03 y^ 
+E4 0 +4E3 1 x3 y +6E2 2 x2 y 2 +4Ei 3 xy3 +Eo 4 y^ + . . . 

[0016] 

(l/a+1/b)(cos2(t)y2+x2) 



v-t'< T-mx'h o fz ( pfla-it i ) . 

[0012] tfzZ 0 L;t*^^(Off-Axial^^i^) CO 

^mcom:'S:^it^-^x^^mt Lx<m.m^mmit-t 

#=5:V^i:V^^raii (^II;it2)i,$>of^. (H4 2# 

^co^&miizMmiiiim^ t-tc^^o^x^^^ntz-t. t^t 

Utfm^-$ixX\,'^^j:A-'ofz. ^LXZoVfz^^mo 

c 0 0 1 3 ] m.-yx. off-Axiam^?hcr>m^^i,m 

C 0 0 1 4 ] -e LX^htLfzit^^ki, ritm^t^^coW 

't4zxt4mmimm<^m.wimj i/zx-^xmrn^ixx 
K^^tzib. fiw^j:m^m'\:-^trzfzif<7)immmmx 
^^^mM^^mmtim^m< . m-^x^mmmm 
t Lx<7)mM(7)BAmi^i&<+^^^m<7iyt^?htm^ 
m\'^i><r>t^i)-'ytz (raa^s). 
coo 1 5 ] 

imm^mm-thfziib<o^m ^^ajtiras^si , ran 
j^2t^fm'tht:i/>iz. ^ i^iz^mA3i:mm-?>mm 
:si.v^mm)jmim^-tifziibi,z. a t^^coff-AxiaiTt 
^mizMLxh. mi^m^'<^mmiz\,^fz?^mmm^<7)yt 
85 (.mm) ti'mmt^hi.mzts^^xmmm^^m 

i:— ^t^V'>^MT«^C-iflffi(Off-Axialfl®) ^ists 
yt^JkcO. Off-Axial fiB<7)JB^(c^. ±fB^ji(&iI;Si: 



2cos{t)[l +l/2(l/ar-1/b)sln(l)y+^ +(1 /ar-1/b)8ln(l)y-y2/ab-{1 /ab+1 /4*an2(t)(l/a+l/b)2}x2 ] 
+C3oX^+C2ix2y+C,2xy^+Co3y3+C4Qx'*+C3^x3y 
+C22'^^+Ci3xy3+Co4y4+ + (SSCiCse) 



ttzit 
[00 17] 



(7) 
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2=R-(R-s) / 1- 



+C3ox3+C2ix2y+Ci2xy2+Co3y3+C4ox^+C3^x3y 
+C22xV+Ci3Xy^+Co4y'^+ +..... 



(»^29) 



[0018]^ LTTt^^cO'i'ffi^^^i^SjSttiil*^'-?- 
[00 19] Sg^^Jfil^h^-;^c^5^^ffi-:>T:^^R^)'i.V^ 

[ 0 0 2 0 ] -e Lxmm^. i *>^.4 t-r'5rfi?^-r§7ti6 

vmt Lx. KWim^znLx\,i. mmm^zm-ii^t^tth 
^m^mcr)j-^v—i}^^mx'T'JM>xim'&.%:Wz-^j:\^^ 
frj immLxnhixhm'^k^umthzti.^nx 

[0021] mz^wmz:^%m<^imsm^ffom(r) 

[ 0 0 2 2 ] iiT. ^wn<r>^m-nwit. 
(A- 1 ) ^wmi]-^im^z\^fzh^^^<nm^m^ 
<7)»^lw*^ft® h-^h^mzii\ ^xmmmt)^^m t - 

St V ^^ET'^i^V Wf-Axial ftffl$r-^tf3te^ift<7) . 

is^jifijic7)^i5 0 izmm-tt^mxmnmmi^ixt:^ 

^i^^-yyy^ yhcOA. D, B, 4>, MABm. 20 
«0±;iCeS. fS* /3 , ■/ ^ 7 * - J& XiOiSttMcOi!'-^ 
z (x, y) =C2 0 x2 +2Ci 1 xy +Co 2 y 2 +D3 0 x3 
+E4oxH4E3ix3y+6E22 

zb^wmtvx^'^h. 

[00 26] (A-5)'^i^m*^^imi:z^^fzhmmm 
^(Timmiitmm tis^htAiznK ^xmmmfmmm t 

-St t </rl >¥®Ti4^V >Off-Axial ft® S-#tf3t^^ 



< i: i.l^^«-Mft^it{i^^tci3yi-:.Tft^-r& J: 9 
[0 023] (A-2) !f55f*M*^^>ilH(CV^3t2.S*ift 
3&«»?Ptt t — igC L'Dr v^^ETii::^: V Wf-Axi a 1 ftM 2:-^ 

tf7t^m<7) , issM<?D t.h^ {,zmmth^mxt\%^ 
tmih>tL^f}'^i^^yy'v'r-/V<nA, d, b, 

■oxt\nvxm.immzmir^~. ttzitr^j y^-izrv 

yhr^hi-^zbinWitLx^^i. 

[0024] ( A - 3 ) !iifttiq*» ti>imi,z\,^fz^mm 

i-^tsm^^ff). tmmticoth*)^z-t^mm-ti^m 

Xim^m%^tl?>:^''yi^^yry^'y hOA. D, 
[0 02 5] (A-4) !fe*M*»4.«iiitcv^/£SS«!l» 

^<r,^mmimmt^h^Aizii v ^T®s^*>'spifti 

-Sc V ^^S-C(4=5: V ^Of f-Axi al ftffi ^-^tf^t^ift 
CO, Off-Axial ftM<OJ^*?&> ±imm%tmb<o<7)^ 

+3D2ix2y+3D,2xy2+Do3y3 
x2y2+4E,3xy3+Eo4y4+.... dte^il) 

Off-AxialftB<0)^*^Sr, ±IB5:^?:lSj^^i: Lz«l5r 
L/s;lg^-f2»:<OJB*><5>Jfiiia0ff-Axial 2 

[0027] 

[iscio] 



(8) 



(1/a+l/b)(cos2(t)y2+x2) 



2cos(t)(1 +i/2(1/ah-1/b)8ln(t)y+^'ll4^t/^-^ 
+C3oX^+C2iX^y+C,2^+Co3y®+C40X^+C3^x3y 



,.+.... 



[0028] ( A - 6 ) !f5!)#:®*^'i«ffi(CV^/ci.S2p-^ 
-fcL:5r<'^¥tS-t:i±=^v^Off-Axialfl®Sr^tf3t^5S 



(3^8) 

[0029] 

[s;ci n 



■(R-s)/ 



■^30X^+«^2l'^+C^2xy2+Co3y3+C4oX*+Cg,x3y 
+C22xV+C^3xy3+Co4y4+ + 



' COS 0 '(cos 9 'cos ^ 'oos 4r -»coQ 0 sin ^ 'sin # ) 
COS (cos 'sln$'sin^«oos 9 cosf oos^ ) 



-ic t^v ^TSfji^ V -lOf f-Axi ai mrni-^tim^Tk 

[003 1] 
[IS12] 



0-1/A- 



COS (009 'Sin 4"sin ^ -fcos COS ^ 'cos ^ ) 
oos 9 '(008 0 'cos ^ 'oos ^ 'fcos 0 sin f sin } 



(SciC9) 



Z(N'oos ; '-Moos 4 )looa i'coaf C0Z+(co8 f 'sin <r 'cos 4' *cos 9 cos <r 'nn 4f )CI t ««os 9 cos ^ 'sin ^ 'sin 4' 020} 

^/ oos0cos0'{cos&'cos^'oosif 4Costf sin^'sinf )(cos9'sinf^ini?-foos0co6 j"cos<') 



T'SgSixSOff -Axial tCfW 



hi/ ti=h„ '-e^ ' a,/ 



a. 



(^5^13) 
(^^14) 
(^5^15) 



Ttt»L. ^^AI.l^-'fiT'a'y^cOjfittiA. B. 



[ 0 0 3 2 ] rt^^TcOJaJWftfeilA'IIBt:*^ 
V'>T, ^JSJ)'I.V'>(47"0-y;7<7)Jfitt»A, B, O, D** 

[ 0 0 3 3 ] X. ^^m<r>>>!mkSiimmmm- ( a 

- 1 ) - ( A - 7 ) cr>Pitx.f)> 1 «l£®<Ojt!ia:^imS:f IJffl 
[00343 :^mm>tf(^Mi. 



(9) 
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tbmt^h^j^AzuK^xmmmtmmit-m.L^j:^^'?- [0035] 



COS 6 '(cos $ 'cos S 'cos S +cos 6wni 'ein ^ ) 
cos 0 (cos 0 'sin ^ 'sin if 4«09 cos 'COS ^ } 



... .... / oo8 9(cos«'8ln^'sln^-fcos0cos^'cosf ) 

N/ OOS9'(OO8«'CO8^'OOS^t«O6 08in^'Sinf ) 



(R^) 



2(N'ooe f '-NoQs 4 ){ooa f 'cos f COMcoB # 'sin ( 'cos « -Hxa 9 cge £ '«in 4t )C1 1 'Koa 9 cos ( 'ain ^ 'ain 4 cao^ 
y cos9cos9'{cos9'cos^'cos^-M»s0sin{"sin;)(cos 9'sinf sin^-fcos^cosf cosf) 



(»^10) 



fossil .^Off-Axial ftBtfojeffts^s-Mr i: t^im 

•=A^ h„ (^5^13) 

« '=*^ h^, a ^ (iC^14) 

♦i=hv '-Cv ' «>/ ' (^5^15) 

+1= ' (S:^16) 

A, B, O, Di:W^<Dr'JM.X\,Z-:>\\Xt\M.Ltzm. 

/ oo80'(cO89'oos^'co8f -toostf sin^'sin^) 

A- / 



[0036] ( B - 2 ) ^wmi)->t>wm^z\'^fz 
^icnmmmtmm t^h^mza^ ^xmmmipmm t 

— t^V^ V>Of f-Axial fflH$:#tf3te;¥JS 

[0037] 
[fCl4] 



D-1/A- 



cos ^ (cos * "sin ^'sin 4" +COS e cos ^ 'cos f ) 

cos <> '(COS 9 'OOS^ 'OOS^-HMSffsm^?^ 4^) 



ZlKooae'-tiooe 9 ){008£'cosjf C02+{ccw »'sb£"cos{ ««oe«c08£'sin£)Ctl««os »C09 * 'siD£'ain£C2a) 
Oa 

oos9cosff'(oos0'oos4^'oosif-»costfdn^'sin^)(cos0'sinf ^ini^'MOsOcos^'cos;) (&^10) 



-efegl^ixSOff -Axial fllD(^jS»S»*Mr i: 

'=A, (1^13) 

a ./ 1 1 = « 1- ' (^^16) 

§ ixS jfitt M— X« it fig o X ^^cOiStti 
A, B. O, DSr^(?)r>''A^^;ov^•Cit^:L/^B#, 
^^60j£«S:A, B, DAi^JSia'ri^'AX^S^tt*^'^ 

[0 0 38] 

( B - 2 - 1 ) l9e^^<7)-r'^T®aOff-Axia]S*f 



( B - 2 - 2 ) mfe3t^^cO«^ffi{iOff-Axial^ffl 

( B - 2 - 3 ) H!rt©K1s^<i:ii'-^ < 1 1 1 ffic7)Rlt® ^ 
-S-;^, -ec^KSt®*^'C , 1 *<0 T'Coi t Cj(,cos2 (9«Jt** 

Cll = 0, Co2=C2 0 cosifi* (gCs^) 

( B - 2 - 4 ) ^^^fB3t^^s^:ltJv^T#^n.-l.Rll^Htl■r 
-^T c u 0 Tc 0 2 1 c 2 0 cos2 (9 cojt*^t5{a: wztchm 

Cii = 0. Co2=C2o C0S2 6' (85:^) 



(10) 
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[00 39] {B-3) m»mi3^(>imi,z\,^fctm-im 
^cDmmmi}<^m b^h6}^i,ztiK ^xmmm^mmmt 

t^rV^^STfi^VWf -Axial SM^-t-ti-ili^* 

/ cooO'icos0'coa4'cosf-*co9Osini'sSnS) 
A- / 



[0040] 
[^1 5J 



D»1/A> 



O06 9 (COS f 'Sin f "Bin if -fcos 0 COS ^ 'cos ^ ) 
oos 9 '(oos 9 'OM if '008 4' -MM 9 sin 'dn ^ ) 



2[Kooee'-Nooa t ){oo8f 'co«f C02-f<coe8 'sii <"ooa« 4coa »cas«'«lnir)C1l'»cot 9eos « 'aki {"oin^ 020] 
s/ Oos9cos9'(oos0'oos4''oos#-fcos0sin;'sinf )(cosff'sinf ^inf 'fOosOoosf'cos^) 



(5S^10) 



'=A, (^5^13) 
A. B, «!>. DSrlgSSccOTi^'AXt^oV^TH-fft/c^. 

mti-x\^^. 
[004 1] mz. 

( B - 3 - 1 ) HtllETt^^J^-r^Tffi^^'Off-AxialttDB 

X'h&zb. 

( B - 3 - 2 ) BTiiS5t^^{i^-^< b h 1 mcoRmm^ 

' cos0'(co89'oos^'oo8f -Kostf sin^'sin^) 
oos 9 (cos 0 'sin ; 'sin -foos 9 cos ^ 'COS ^ } 



Cii = 0. Co2=C2o cos2<9 (SS:^) 

( B - 3 - 3 ) m^'^mz}i\,^x^tix^mmii-r 

Cll = 0, Co2=C2(l cos2 5 (SC^) 

h^zb. ^^mbLx\^^. 
[0042] :!^^m<^x-Auyxt/^mi. 
(c-i ) mi^mi?^(:>mmi,z\'^tihmm*ff)xm&tf^ 
mm b^hh ^.i,zi5\,^xmmmtimmmb-^v^j:\>^w- 
M-ci4=5rv ^of f-Axi ai mm^istj^^mm^coyxj -y 

[0043] 
[S!C16] 



0-1/As 



COS 9 (COS 9 'sin ^ 'sin f 4006 9 oos f 'cos ) 
cos 9 '(cos 9 'cos f 008 ^-fooe 9 slni^ 'tin f ) 



2(N*oo$ '-Moos d ){oo8 *co8 ^ C02-K<co6 d *8in ^ 'cos $ 4coe 9 co8 ^ 'sin 4^ )C1 1 -fcos ^ cos 0 'sin 4 'sin ^ C20) 



(11) 
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^ti^ c07'o -y ^ co^coraiii^r ^{fc? -tt S ; t J: o T 
[0 044] miiZ. 

( C - 1 - 1 ) |!rieX-A^yX3K^^<i:^J'^^< i: t, 1 
Cn=0,Co2=C2o cos2^ (155^27) 

( c - 1 - 2 ) mmx-Auyx%^mzi5\^x-ktti 

Cii = 0, Co2=C2o cos^e- (8!tie27) 
[0045] 

ttnuJtoff-AxiaiTfe^^oiSttat&twOv^-cii. -m. 

[0046] «Off-Axial3fe^5^c7)iaffta|&> 

1 . Off-Axial m^mt mmmcomm:^ 

1-I.0ff-Axial3t^|^ 

^^^Km^^i^tix^^^mi^^mzML. off-Axiai 
^^^t^cr>'^mi^t^j:?>mmii^&.T<7)mi,z^m-t 

[0047] 

(7imicr)tmi:^<7)^^Mzinf^m^mt&m-th. 
ztimfX'iiw^t^j:tym(r)mv^-jTizmmtfmt<D 
x\ mmimT<r>2-:>^m<ieo\,^'mMzn\i o^mtm 

[0048] (1) ^mz^^mizx'{>im^^^-r?> 

z (x, y) =C2 0 +2Ci 1 xy+Co 2 y ^ +D3 o x^ 
+E4oX«+4E3,x3y+6E22 

[0051] ClcOi z> l>Z^mt(0^.^'^'t-l,zm&^ 

^m^txm!m-t?>^m^m^xmms^^mLxm 

^^^t^-ti>:itf)^x^h (iii44#M) . tf^mz. 
2d^cr,mmimhm&tx3mmff)imco?f-i^it^ 

zthX'^h. 

[0052] 2.mtiiSitii':>fzmm^zm'>fzimmm^ 
m 



[ 0 0 4 9 1 (2) ^^mz-mmzMmm^^^L'ii.^ 
z<^iio\>zLx^m^fihmm&^±-Wimz\,mix 

m^'>X\^hm^bts:h, (I14 3#HS) 
★Off-Axial3fe^^^cO^|g 

±iScoJ: 0 {z'^mLfz^mtimmb^hhiki<zii\^X 

tf3t^^SrOff-Axial3fe^^i:S«L. ^ff)mm43 
(c^-r. (fit, ¥®RI*ffitt<l:-5TSJiM*^'mi«tcff 

T ^■^^m-^i>mmmi}^mmm t -'^ L>5rv 

■ecOTffiKffaaJiJRMco^mtt^S^ip^i^cOf. Off- 

v»-f, Off-Axial to a 

[0050] l-2.0ff-Axial3K^^tf5«^ffifc3ityL'® 
^^^^ 

Of f-Axi al 3^!^^ ^m-r ffi{i-®i::*f«^142:^7t:^ 

^m-^'a-fDvm,^):. i-x\twm.\,zzm^-hi>^ 
TticTjSriHv^.i.. ^Lxm^imt>-t^^z=nx.y)<r)m 

+3D2ix2y+3Di2xy2+Do3y' 
x2y2+4E,3xy3+Eo4y*+.... (IS^l) 

b^z-t^. z <r>m^zii \ ^xm^m , 1 1 cc« 

«)-:>TlocalJ^S^*^'t^/l. ^WM. Aftfffi 
i. . ffiffmtifi^t'a^^ti: 0 \,zmm:.^zm-otz\oc&\ 

i) .^m.msP.^9V)v%^m^<rMm.s, b (.mk^ 

X;fIL36JMl!l<oa*fn$-f=Oi:i:^) , SEIffit. r 



(12) 



■to 

{0053]ii).i) T-^y>/v:S&^'<;? hfUtUm^:^ 

■i., 

[ 0 0 5 4 ] iii) . ii ) (O^jS.I^ZiUftmmm'^:^ h/V 
[0 0 5 5] iv).iii)c0^mi:fflt'rO-afilJ^fflV^. -f-<7) 

[ 0 0 5 6 1 v) . mmm±.co^w:kmmk<7)ijpi^^ h 

b ■=>9b + A„ (^4) 

1 1X1^1^ i^iiii^commm) . A^.tmrn^^^i' 



[0057] B.Off-Axial^t^^ST'iO^g^OsttgJffO 
!^iS6b{iOi:fcV>T±V\ (J!-5TA|| Ax <0r<01<J: 

^^m-h~mmuimmi,z2-?cr)im^ ot-rh:itit 
T'^'Srv^. -m^zzo Lf.zimmm^mmi,zMLxi3i 

immbmSi$:^mL. ^zml. a,, ^o««i:= 
0 (o^t^hmmmmm^^S)^ hti±\^^xh--mz 

crmmcomi^Lx\'^:g>, z(^m±<onAmmizML:^ 

mmx'imnT'jM.^ 4>=o com^cr>^^imi'^mim 
b^mv. 4> *o<7)m'^i,m±W}^>m*mh t vxm 

m^tit^^mm^b vx 



N' (cos^'cosf cosf tcos^sin f sinS)/(s 'cos ^)-N(cos ^'sinf sinf 
+cos^cos f'cosf)/(s cos^')-2(N'cos ^'-Ncos^) {cos g'cosfCoz 
+(cos ^'sinf cosf +cos^cos f 'sinf)Cii 
+cos^cos ^'sinf sinf C2o>/(cos ^cos e') =0 (Wl^5) 



t^^thtiK Ziilis . s ■ . t ' {z^thtdifX 

i>-^m6^^j:^mx'$> hzb ti<t>t-^ . 

( 0 0 5 8 ] 3-2 mmm^^iEmmcomtii t ^jt'^v-^ yy 

hizXimvfco^<omM 
mzz^iSiB^rifzmm.m^^^^cr,imm'(7)^m 

(N ' A) /s ' - (ND) /s - a>= 0 

btm-tizb^^th. zzx'^ . d a 

[00 59] 

mi7] 



X'yB$tlhmiif<0:ff^>'^ry7'y'>--yhcr)1ctn^-^. 4> 
{i>'N-'7-$r«i7-r(ffltfiX^i-^7)B=0. AD=1«JS-^) . 
[0 0 6 0] /i/-i*>lCi5*^l>aOiix^2oc7)5^{i^< 

t ^::mmx'<r>&m>mfsmii 



fi=a/a ' =Ns ■ D/(N's) (SSs^ll) 
[0061 ] ZZX-mmi}>(=^lUZ7ik^ii.fzi& 

iim<7)^m^(r>miM<73-mmiz^'^ r i ^ t « 

ft^c06»=6' '=0. Cn = 0, C2o=Co2=l/(2r) (Hift^^i^ 
@)trftA-m{?i^ltt^cOi©-^<0^*<^|/i>*tl. Z t X-m 
^{zWh^hZbti'^X'^h. 
[0 06 2] 4.)fiWhb— ^ 
4-1 im.<^:^^i^^ryy^=7^-v\- 
I'XhcOj; a (COff-Axial^c75#®(c:t3V>T*"^S/^ V-f 

y'r-jY ^m\^rc^mx'm<mma.^%m.x'% tct^. 

m:<nm^(>m^^ix^^(,zii\^Xiimb^b<r)^<nm 

mm'k^m.Lxii<ii!.^mi)'ihh , m-kxiam<r>m^h 
^m:mn^^^mzx'o . mmm^-^^z^^-yxmA- 
^^mfti^m^bnu^zmmfmi^' =d' /n'St^v^ 

X 

[0063] 

[Scis] 



(13) 



[0 0 64] 4-2 ]&mV\y-X<7)^m 
3-2 T'^^oTtJSiffOjS: 

4-1 tlR^o/iiKjMcO^ 

*i= ' (185^16) 

1 0 0 6 6 ] i ) . Si =5: i:>1Xtz%^Jkcr>f- 9 IZ 

M L^Am^m<D^mm.hi . « i { « i =n, hi /si > ^m^-t 
I.. 

C 0 0 6 7 J Ii).gi(fffiTcOiSM«A„ , , S:* 
[0 0 6 8] iii).a^«0^2:fig-5Th, \ a^'iS^ 

i/L'i£:'S*'fS)ntfs^ . ■ "^mtnmx'CDmfsmfi ^ sr 

=N„ / a ^ (18:^7) 
'=N„ 'h^ Va^ ■ (^5^18) 
/S.. = a. / ' m^l9) 

m->xsi^^. 

1 0 0 6 9 ] iv) .M#-§•^/*<«»®cot<!o■c=^t^t^^{^te 

[ 0 0 7 0 ] v) . ffiS^ *sft$|ffi<7)##k tC^S 
i) *^^>iv) ^T'SriiOji-r. 

[0071] vi)sxt<^mM-xsibi^ti:f::mm^ut^m 

hK'=Ah,+B a, (1:^0) 
ak'= Oh,+Dai (Si^21) 

Co2=(l/a+l/b)cos<9/4, C20 

^ ^ C i: *-"f# I. . ttiZ comc^m 

immm(r>j^'7-immmzi/&*i/b tim^ixhtiK 

Zcnzth mmz (fCiClO) ^v:t-mtT5|*>y)S 

[0078] ★Off-AxialSfrffi 
Off-Axial®»f®{iRftfffl<?)i d fcfS#l={4=5r'o^v-.. 

^V^(A=1/D*1 ^ri.5£»Mf^) fzibX'hh. L*»L^*^" 



B , a>, D S:^y>S, 

[007 2] vii). jR^-pj'i^^^tOA , B , D Srffl 

f=l/ O m^72) 

Ai = (l-D)/0 H=Ni Ai (^3^3) 

Ak' = (A-l)/ ^ W=\' Ah' (SC5*:24) 

Sfc'=NH'(f+AK") (ia^5) 

[0073] (047 #M: F«tl«sffl!]*;S. H (itift 
/S= «i/ak' (^^^26) 

[ 0 0 7 4 ] 5. mm^rfflx'o^tff • m% 

[0075] *Off-AxialRltffi 

HMD * fc'T-^ffl § I, Of f- Axi al ® fi 6- =- 

e 'X'hh<r>x':^'-^i^^yyv'y-/V(r>k , d j&n tft 

Cii=0,Co2=C2o cos2<9 (^27) 

^mfz'fm^zmufiix\tmimco^^'7~ii^T'jM,x § i,z 

[ 0 0 7 6 ] 0 - Off-Axial Kits tCfcV^TJiy.z 

*(6j«ffi?^ttio«*^'Cii=o. Co2=C2ocos2 e-^iW^c-r 
J: 0 izm^z t xmimziiimmmm^ t iai«^ft 

^^if^X'thXo^ztch, 

[0077] #{^04 8 l<Z^-tii 3 ^««l*^'2 

a-i)Of f-AxiaiRi=f2 dtMmx'\i—mz z comiumrz 
$ixTv^&. z<r>ztiiz<om<o?^(r)mm)^izin'r^^ 
mi^ibx'^iiii. h t^^mmr tmmmm ma^ 
asoff-Axiaiw2 d^mmcry-m^m^) ^^^wm. 
>izmmLx mi^\)<m^zvxmi^im-t^ z t i=<t 
0, 

(l/a+l/b)/(4cos(9), Ci,= 0 

t S::tait*3V^T#i.tl{?-fla<7)0ff-AxialgfffflO;^ 
'^i^-r^'y^^-'xh tfO^-fig^jNiOf f-Axi al ^®t>f J: ^. 
r U XA^St Affile i o t Jt>''?V-^'ftt offl-^ 

^tifzmxhhtm^-th z t ifix^ -s. . 

[0079] 6.Kt+^tfOi^?ffl 

JiLha'^T 1 7t J; a L-Cfflil$tli>0ff-Axial»c7)i£ 
WaiSti: jfitt h W-XCO#ft«40ff-Axial3R<JDg|t<oSg 
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[0080] i).31£^»Sr5m<7)T*^rt'S:#l«to 
[008 1] \ i).'AI,zyff^i^^'>yy->-"/h(D^mia 

[0082] zcrt^o^r^mmcoTi^j^ximmzmu 

l-r.im.9}r^mii^tTt,z^j:i}-'ot:^x.UX'h 0 . Off-Ax 

[0083] vxtij^off-fixi&i^mzm-hmmm 

[0084] IiLh<7)ii|^to<4'TSeBS LX^f.zXo 

f f-Axi ai yt^m i,zm-^mmmm mf-z^iai^mmik) 
(rmzi^^t^'txyi^nkb Lx<7iimimmit'r^m 

[0085] t/^^coffijg«m:^rffi^fflv^T«lg$ix 

fcmmi,imi(7)i^m^coi^mmm^^izn-^-rh mt 

ttff^aa*ft=5r'^.l>l;51iJI^^«^»ffl-rn{i\ Off-Axia 
[0086]$ 4>tCC:tfOfiilg$n/^0ff-Axialitt((Higi 

9m)jm^j:i^x/i,z^mmm.^mm-ttn£. off-Axiai3K 

[0087] $ ^^CClWWIISilJtOff-Axialifitt^Mr 

iztyymm^MLxm^m^ti^^^. m^)i: 

•|-«0ff-AxialJfe¥^^ffifig,-r^0ff-AxialiaffiCORtt® 
Axial V ^-C i> 3t^*iO)fitt»*%ffiTr i^'A 

[0088] mz^^s^<7immit£^%mm\.zr>\^xm 
CPU, i3{4cpuii i,zii\-^xmf^tihy'oy'yj^mtfi^ 



■< ^ y-Zr^U xtLXc^-?"^ x^ mi^-^^-Y 

14*5 J; z/v X15 1 t <7)rBi T'fi^^ig! ^ ^ a 

[0 089 ] 17{±n-;<r;l^xUT:^-y hV-^'(LAN)18 

k:¥^m.imm-th\.m ^y-^-vx^x. mtm , 

SRAM. RS232C:fi^^y^'-7x>fX^S:WtfcAffi^Jil 

«(mTn/oj fcv^o) T-fca. I/O 19 {.zM^m^mw 

-b'T>fX^i^afc<J:l^7n-/tf-T>fX:J'ilS, 2214 
k t orat-ft^Jg^S-^T^ 3 ;ta^£Or x ^ ^ > 

(r>r^jy9-iy9~y x^xx'hh, i^im^mmxh 

yt:i6c7)^^-f y^-7x>f xr^5)-l.« 12«, ±ie#«tl 

X, TYVXf<~Xt^h^£hi^X^M,J'<>X.X'1bh > 
[0090] *IIMOTCC*5V%T{4, CPUll hhii^t 
ibji^y^^ U 13COR0M ggtc;1Stt$ii7t3t!!®*JHI^8?;^ 

fitJi, ^K^'tiy^^ y;><^U13<0RAM SCtwISttSixl) t 

[ 0 0 9 1 ] 112 *^H3iOjg«iafwic*frs^ 

7D-<4±ie4-2 i;o:«-ei¥L<IK0gL/tj£Mhu— x:^r 
o t cr>X'h ^txr i^'Axtt#eolt»{4 
1 ':>cr)r'jM.xi,zm-mM.tmij->f.zhk. mnr-j 

j^x\,Z'o\^xt\%-thk\^oy^~X'^h, 

[ 0 0 9 2 ] 03 ^z-i^w9i<^mm'mzn-thmm 

cOffeWSOfffllSf^c')— fi^SrS^f . 02(07 D—*n 0<7)T 

>-'Axrt{C3fimjasi;t-i.7a--c'S)S«o{cWLii3 1/) 

7 a-tiV'i < -p*>coT v-'-t.xf-cOjfittjiMSrM^iJWti^T 

[ 0 0 9 3 ] H4 ^z-:!f.%m(ri^mm^%^zn-thmmm 

<n^h^z'^'^<m^^^n-mkm-t, zcoya-X'litf 

^i-^y-fyir-yhco^mizmK). ®*f«o^, ^m<^^ 
x±?k<oi&m&A , B , D hhh-tf^-Oi^^yry 

y y hcO-7hU •y^'XSr^i^-C*'-''!). ri^'AXCL'ttfOft 

®ti03 0y^knwr>mmimx:hhif^. 02 <0J;d 
^<iJ3'Ms "9 mt^m 5- i o T i> i V > , 

[ 0 0 9 4 ] 05 t0ff-Axial7t^^S<O0ff-AxialB<JDJ^ 
«?iJ<05!!®|jl#<?37n-f-^-h<0— ^SrS^-t. 
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[00951 ; Clf {i0ff-Axial3t^^<O0ff-AxialfficO 

V immimm<r>j^x'um ttiw^m izwi o mmi 
■^<o;^x'<mmm^t>b'ocr)mmm{zm) b ttim^^ 

[ 0 0 9 6 ] 3 t/cJ^S*T'Ka!t-|. d t J: 0 . Of 

f-Mam^mcoimM.Amnx't j; 5 (c^i. i v> 3 
^*co(5*Hc. c a uzm^mzm-oxmrnmrnm 

[ 0 0 9 7 ] 06 tC{±0ff-Axial3te^l^c7)i£tt h I— X 

tmmm^j: 0 \z^mmmcommm^h b\^on 
nm.ijm:hx/<<z^mmm.bLxi,m\ tutiacc^ 
h<r>x'm^-t^) ^zm-^mmm<mmmi'^(r>yu~^ 

[ 0 0 9 8 ] i c: xmt^^x i t {±, m$mcr> 
mM:bm&(om^\i±b Lxmw^^^mi>^\mxh 

mmibmwM.<^ti:-t'^m. mnt£>ihb^:Lbti^ 
X'^h. ^—yvhcoi&mM.bLxii^i^coj'^'p-^ 

ixLS.. f<-y y ^ :xt{:b:^bi>:ibifX'% l> , ^(n 
WAz^^ixfzyU'-^m^'th<^><z\i^ DLS '^mM\L 

[0099] i'Kf.Z^XkM?^i.X%tzmm^<^7x:i-l.Z 

^-iX^^ix.'i^-n^Kti^^mm^^'f . 

[0 1 003 t-r*i%BJio^iS0!i 1 Kz->\^xmm-h. 
[ 0 1 0 1 1 137 \zw^ifi^^itx\^hwm\ <m 

-^2r«l \,z^-t (i^. «l(±^«?!l<^«atc-ig«^ 
[0102] CliT'^l tC^i^$fX7tT-5'cOffiS^^?ria 
SrttftsfflA^^jmffitjttflow^t^ (US ^ay-^m^ 

x^-t^^<^xwm'm.bn^) ^zm-^xmm^z i #i 

<nm^W.imb-fh. -tttTt^^JiOff-AxiaUfe^^ 

[ 0 1 0 3 ] I14>^cfc(,^-c«±5fe-rmiffic7)3fe|g 

^mi<r>^-L^^m!^b-rhmnmm^^m.%'th. -et 



m^^mcommiib^mLx\^i>. 

«|^3t^g*^'^««t•ca^f•r■5>:^|6]T-^)i.. s^mi 
a. ^mmi)^^M.tz^^zii^bmm^j:mm.^^ 

[ 0 1 0 4 ] ^ L-c. ^mmmcoye^?k^:mm- 

!>. -^-ciT. mmm^co^m^uxTcoxoiz^nbh. 

[ 0 1 0 5 ] Ztt : M^^rii OII2®^2(6l*>3«i^W 

X, m^m^mfs.i-^mimcommmm-fizii. mi 
mmmzx^com^m^^ma-r^xo. ^mmbmi 
mij^^-thjk^s^j^b-r^o-^^iv-imik^m&L 
X. o-:(/juimm'-t(om<r>mm^^mvt::i}i)<jm 
i:mmi-i>±x'mmt^^^m. ^^m<om^T'-:^^0. 
m-r^mmmx'nm i mcr)mmn^'a-:/jfV'mwMX'm 

[ 0 1 0 6 ] , ^ i Mi7)YZHl^TV)^/P ^:fi^±^)i^^ 

i (*ffi- ) T-*-^. x-ox. :^^B^mmmx'ii^m 

<7:>x:i-A)ummcr>m^,i,im ^cr>n^m±i,zhh. ttz 
)at5i:x/xYm^x'cr>mcr>m€u^\>\ $t>tz^ mimco 

o-;<r;l^«S(x,y.z) (Dy.z W««yiftJS®*(X,Y.Z)tC 
[ 0 1 0 7 ] z Ifi : a-;<?;l^-^«OJ^2raO. 

^»coz :^rltl^^*^uzffirt^c:t5^^•cKl«ft^:6rIB]^c«S6' 

i 5-=5:^iiL^ 

iOraHSr^f Ndi , udUi ^iffitm 

( i + 1 ) ffirai0lS®c0SJ)f*t T-y'^fi-C-J)!.. 
[0108] =5rtel?MCT+«i:aS-»fc«®(i<?)ll 

it^ijl tctiit ^/i* ^>5rv ^)t/[5llE^^^t«-^iO#aj 

]!^i,zhi>m-^^^^^xb-th. 

[ 0 1 0 9 ] ^/i. IIJS<jy*fi03t^m{±i!'-'5r< i: tlsHS 



(16) 



Z =Co2y2+C2oX^+Co3y3+C2i 

[0 1 1 0] Co3 =C2, =0 
^tyl,Z 

Co 2 —^2 0 Co4— C40 ~C2 2/2 

1 0 1 1 1 ] ^fcc 3 t/iJ^Mi^com«:^-ffi«JOTio^ 

[0112] CO»4Ml cO0ff-Axial3t^^(4RI« 

^ tr 1/ ^^^^«M<7)M^^«2r^*)•r5t{i:M^O'<-;:^3^)i^:' 
. b . t(048O^Cffla-rS#l« ;C:c:T-t 
h L7tOff-Axial2<XflBSr'<.-:^tc: L, ^m^^^iul 

[0113] zcr>m.mi,i-wcm^j:2 iki&mtimh-^xm 
m^mmx'hi>, ^tx^cofmkco^^m-pxmM.Lrz 

•r , -e LT ^(mm^%m^^ h t ^zmm^^mmmz 

h^^^'^X 0 l,zyvy^ :^Mz0Mthbmx.\m2 
[ 0 1 1 4 ] ^ 0 Ltzmmt<r>-^^^m.!^i:. U WSr 

<r>^(,zhhfz>!b\,zm^.<7m<nMJL^ m^c^mz^m^ 

LT(i-^[lIlK2 <*:fflffiO (15:5^28) c^J^Jg 

hr-f-^)vy A V i^^Mzm-h h - u <y 9mi^~ 

[0115] JXlCdcOOff-AxialJt^J^cOM'V-OfcJ; 
J^c7)^«7)Sl^^j0:«, 0ff-Axial2<XttffiS:'<.-^{^L 

■rzm^2&^^hi>z^^immwiLx^m^-y^<rm.^i 

<^m\z^l.fzhcr)X-S>h, 



j^xm-'&^i\'s.L^<r>T=jAy,m^'&^^^ytLx 
mmLfzi,cr,im\o{z. ±7h<om!mm. ^mm.. 

«c#ttSr^97fc t-C*iSt/StcoS-011l^^-r(:5rfc 

-ju^m:Lxm^^xhh. ) . 

[0 117] mwzii\^xii^m<^^'<'y-<^Ti^M,xm 

fftt*v^$v->ffi*^^v^*^ ::<7)j:fc{±*3 (c:fcv^TCo2 
tC^ocos^ 0<r)}tm (C5£l.'.ffl2r«f0®({5{5'(as^7) 
<7)RWffl*<r i^'A;z.tS#l4$-i^f7t ^tv ■^n-'Sr^fz'tm) 

y6^?hco^mwjwm.^m.m-t^±x'm}Xh h « 
[0118] ^fe-^coHtWi, ^<f:<oi^mtcoy<yy 
X t <rimmx'mm.i:fi t rz^'^j'-co T'jAxm^'&^:E.L 

tfoi/4 cD^m-. wmmmtfit>t^hJ:oi,ziuiz^tix\-^ 

[0119] mzim^m-mm2.vzr>\-^xmm-h. 
[0120] mmzwmmti^^s^fix^^hmMwa cm 

f-Axlal3t^5^cOfi:«, #fficOiea, #14, EJ^^cOf 
[0121] :i<:nm-k<\s.\.%^MtKMmh^m<nm 

(f^3K^^Si:i>#;c-&;t3i(>'-C#-5« ) Z:LXhZ(r> 

[0122] yi:tCC:(?00ff-Axial^^^£7)yA''7-Ofc<t 

jtO^Stti . Of f-Axi al2J^:fflffi^ '^-XtC L (S:jt28) 

h\iz'<.%wims^\^x^m^-:^<nm.i^\)(m\z 

[0123] 5giC±Elt»«tfOd ^Sfcil/'^^T' 
coy ^ - * CO r A ^ «c#tt €r 7 7 1 L T L ?t t 

flT.CDT'JJ^xm^'&.^^yy}:. LXm^Ltzi^cD^m 

letc^f . csrfciaiet'fijisr i^'AxfiScfftt^it.** o 



(17) 



!»W¥9-5650 



lll5^^^>^^T{i#ffi<?5/^°•7-<7)7•>'•-AX1Sffe75«/^^^,^ 
Zff)Z turns C*3l-^-CCo2 tCjocos^ ^ 

CO 1 24] ZcomtmiX'iiZti(^<r)mi}'i^th*':^i. 

[0126] mmzmwm^^^tix^'^hmmi <^of 

[0127] Z<r>mi-kx.\a.\%^mmi-k)i\A\^Wimt 
Off -Ax ial@t)t®tfOW:6- Srffl V-^TlSSc.S it!tm*J±C<7)S 

ifx'%h. ) zzx'h:i<r>%^^imfSLLx^^himm 
T j> •?> . <! i x-ms mtf^hm2m(r>m^mit-r'<x 

#<7)^*Sc7)3^S§i: U^tB*, C:^l.^>c7)®{iClff-AxialJg*f 
[0128] <J:(:i<7)0ff-Axial3e^^^«O«-ffit> il/^ 

0ff-Axial2<Xft®$:'<.-:=^tCty^^a5^&$'ilC/< 
[0129] Mt±iEft»«icOd ^ffifcitA'^^T- 

2uz^-t, (^j:iimix'im^Ti^Ax^m^h:^' o 



[0130] ico||S6MT«iia^>£OEI*>^> J; 

0 i,z^mt Lxi,mm&(DTi^j^ximmim i hti 

mf<r>-mx'hK) . ^t^<r)^^v—^mi^m<^T'jj^xm 
(.m:kiSimcoiM (ofm-. mmmm<h*>^xoi,zmk 

izmmm&^ximsis.^'f ^ x h-i^ a >co'j^-tc^^^ 

[0131] »:{C2|=^B«<oii]te«4*cr>^i-csiBB-ri., 
[0132] m24i,zmmmi}^^$nx^-^^mmmi (oof 

izm-t. C:<7)Off-Axial3e^^{iOff-AxialR 

mmtimcomyimi'^m) ^m^^xmm,^tifcx-A 

[0133] W<z:L<mif-kx.\a\^^cr)fV7-<^iii. 

tf»m. tixr/^^x'comjmm. ^ms. ^^ y^^y 

M^iScOS o^0Xx-^(^*^L•r±!ett^:<7)7^- 
7 $r H25fc J: Of026tC5^-r . (^fe026T'{4?^ 

Lxm^^xhh. ) 

7{i:7'o >y r or i^'i.;^tiSc#ttco^5 7 t Jt 

Tt&^^Bgt m <r>m^m^^x%\%-tMm<r>mm 

mwm{zm<ZtifiX'%h, ^(7)^Co2 tCjocos^ dffi 

)tm tciSv ^^1 ^ i^-^ffi ((aa (^5(;27) coRiw®*? r i'' 

[0134] ifzmux'hi)^h xoi,z. z.c^mmm\i^ 
mz^s-ox^^h. ;L<r)i-z»>yu-y9f§m^mt^'txij 

±^<r>/<^—h<-fK.X<nX7— b X'T-JAxm^^mi 
[01351 ts:nmSX'\i.t>i)^ht£\>-^fzifX-y-)V1:^i 



(18) 



i^m<^Ti^j^xm^'&m^^^-^coi,znmLx . ii27<o>t. 

i?*^.S> J; 3 tcifc^c^iiTV^S , x^-y hcO:k^ ?«iO. Im 

h 1 1> i,z^mtmmx-n!^um>f^ ^ > a y^^^i'- 

[0136] »:fc3|s%BJco||JSM 5 tc-:?v^-ciKBj-^^ , 

[0137] ll29tCtt)T®ia*^'*$flTV'.§|ISge^J5 (^Of 

^tt^thcitifiX'^h. ) :izx'i>z<r)^^^im 

!S.Lx^^^^mmcomnmi:mhi-^b Lxiim^&) 

8) co#:a5CSB^*'f#«-r€.<o-e®E?5^ff-Axiai2»:ft 
0ff-Axial2{^ftMiO2 mm±wmi±.fizhh(ox\ {WL 

5^27) o^fr^)i:rcL-cv^s. v^-^xmm\>z\.tzixh 

[01391 <JC{C^c?X)ff-Axial3e^^(J5>'N*'7-€)t3 i 

s^\%<r>7u-\,zm-ox%m.\.tz^^^muz^>-f, f 

mmi. , Of f-Axial2<Xfflffi£'<l-X{C L Jt <iS!se28) $ 
^>lC'<#^CSMtT¥®'<.-X£^(^l)<7)}efc3S!«S 

[0140] S^^H30^^#BW^•V-S,^f^*^O>'^°'7- 

<T'JJ-.X^-^'&.^^'^X\-^ti:\^. ^«Cc7)5t^^{±S 
tcS[J^:oiR^*i/]N$ < ;5ri. J: d ><z^m<^W^K<^m.^ U 

LX. m\(r)Xii^-jVy^i^'vMWi::kMm<7i\/^ (Dm. 



[0141] »:^c*5%BS^7)||^60l]6fcov^-cs^BJ•r■i.. 

[0142] ll33t^a)Tffll2A^'^$^lT V^.g.Slifei5iJ6 (DOf 

~^^mmz^-t, 

[0143] C:W0ff-Axial3t^*{i0ff-Axial^Mi: 

mwiLx\^htmm(omm->^imh-t^t vxmm^ 

m^7&) <7)#^^*p^*^:^v^cO•CK??^f-Axial2<^: 

t', (m:^!) ^^i^^mfzvx\^6 , m-oXiSMmi^z 
\izixhcr>Kmw,mm\,zr'jj^xm^'&ti'^t^< . htz 

[0144] mzZ<Dm-hiia.m^Jkcr)^miii.Vf-^ 

yu-[zm-ox^nLfzm^^mmzmt. ^ffliio t' 
^mx'<r)m.mm<oimcom^zmo mm^<7)^<7Mmi. 

Off-Axial2}mmi<-XI,zLfzm^28) i^^lZK 

pmmmm LX'Fm^-x<^(m^iwm^zm^ Ltz i> 

[0145] mzmmz^Wi^^-^V-RXf-^JkcD/^V- 

cr)Ti^'M.xmf^^i'r^ytLxmmLfzi>(r)^^-t. 
Zcr>m^^^iyi)^hXolz. zcomi^m. 

at^i 'ommit^M'^xi^ubfzmfco-mx'h 0 , 

:*:#§{i:0.lBin iaTWi:5r-?TV>4) . |136cOx>fXh 

[0146] mzifmn<rmmm'7^^\'^xmm-t, 
[0147] myiiizmmm-h^^^^ixx^^hmmmj coof 

f-Axial3t^^cOtt«. #ffi<^ieSs #14, M?^«<7)r 
[0148] <rcO0ff-Axial^#^«0ff-AxialSSt®(?) 

m^^^'^^bi^^thzbti^X'^h, ) zzxtzco^ 

^?h^mmbx^^mmm<Dmmmm>-r^b lxh 
m^2&) t:^-oxm^Lxhh. 

[0149] <>:tC:<O0ff-Axial3l^^<O:g.Bpfe iy:^ 

7kX'cr>nv-^. «tfg*. ^LX±Jh(r>m^Wm. ±^ 



(1?) 



[01501 IStlilBfl-SCttcOd imii^Xf-m<X 
038t;fcV^-C«i=g-fflc7)>'\-'7-tfOTi^'AX«c#tt3&<*)S 



1 0 1 5 1 ] <lco^i6MTiiWfiW5 ^ ttiM^o 
Jfp$;i^ixTv^l., <rdUcigim, 

[0 152] 
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[0 154] 
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(22) #PjB¥9-5 6 50 

(1/a+1/b)(cos2(t)y2+x2) 
2co8(t}I1 +1/2(1/a-1/b)sln(t)y+^ +(1/a-1/b)sln(t)y-j^/al>-{l/ab+1/4<an2(t)(l/a+1/b)2}x2 ] 



2sR-(R-s) / 1- ^ 

[0155] l^'M 1 

z=Ah2+Bh'*+Ch6+Dh®+Eh^0+ 



23 !!_^? +Ah2+Bh^+Ch6+Dh8+Eh10+. 

1+ 

iaUh2=x2+y2 



y 1-(1+k)(h/R)2 



[0 156] [i'l-5] 



(23) 



mi 

31.7 

mik^mA 24.8 

1.60 



Yi 
0.00 
0.00 
-13.79 
-25.36 
-30.49 
-41.21 



Zi 
0.00 

15-00 
3.43 

17.22 
3.12 

12.12 



0.00 
25. OO 

5.00 
10.00 
15.00 
25.00 



Di 
15.00 
18.00 
18.00 
15.00 
14,00 
19.00 



V di 

RStffi 



-41.21 -6.88 



0.00 



am 



R 2B a =-1.70158e+01 b s-1.99675e4Gl t = 2.69345o+01 

CQ3 =-6. 829406-05 C21=-4.91116€-05 

C04== 7.50340e-06 C22= 2.72683e-05 C40s 1.85155e-05 

R 3ffi a =-l,46738e^01 b =-1.06108€401 t =-4.78682em 

C03= l-59750e-03 C21= 2,47761e-03 

C04= 4,94211e-06 C22^ 2.88441e-04 C40«-5 .44074e-0$ 

R 4® a =-2.54952e+01 b =-2.54826e+01 t • 3.27938e+01 

C03- 7-38144e-05 C21= 5,35154e-05 

C04=-9.5B347e-O7 C22= 5.29320e-07 C40«-1.94878€-0$ 

R 5H a "-6.25$46e+01 b =-8.38258e+00 t =-4.03998e+01 

C03= 6.23735e-04 C21- 6.79503e-04 

C04S-8 . 18199e-05 C22r-l . l9484e-04 C40a:-1 . 48499e-04 

R 6{B a s-2.13397ef01 b =-2 . 40733e^01 t = 2.57011e401 

C03=-l . 74466e-05 C21=-6 . 32275e-05 

C04=-8.53737e-07 C22= 1.33874e-07 C40=-3.17827e-06 



[0 157] 



(24) 



2 ^ 

-2.7X82 -1.8121 -0.9061 0.0000 0.9061 1.8121 2.7182 3.6242 4.5303 

-2.7773 -2.6435 -2.5637 -2.5372 -2.5637 -2.6435 -2.7773 -2.9662 -3.2121 

-1.9352 -1.7064 -1.6295 -1.6039 -1.6295 -1.7064 -1.8352 -2.0166 -2,2520 

-1.1246 -0.9983 -0.922B -0.8976 -0.9228 -0.9983 -1.1246 -1.3022 -1.5323 

-0.6242 -0.4989 -0.4240 -0,3990 -0.4240 -0.4989 -0.6242 -0.8002 -1.0279 

-0.3252 -0.2000 -0.1251 -0.1002 -0.1251 -0.2000 -0,3252 -0.5010 -0.7283 

-0.2261 -0.1003 -0.0251 0.0000 -0.0251 -0.1003 -0.2261 -0.4027 -0.6310 

-0.3305 -0,2035 -0.1275 -0.1022 -0.1275 -0-2035 -0.3305 -0.5090 -0.7398 

-0.6471 -0.5180 -0.4408 -0.4151 -0.4408 -0.5180 -0.6471 -0.8287 -1.0637 

-1.1909 -1.0584 -0.9792 -0.9529 -0,9792 -1.0584 -1.1909 -1.3773 -1.6191 

-1.9e6B -1,8489 -1.7666 -1.7392 -1.7666 -1.8489 -1,9868 -2.1812 -2*4339 

-3.0789 -2.9319 -2.8443 -2.8152 -2.8443 -2.9319 -3.0789 -3.2868 -3.5583 

y\x -1.8373 -1.4698 -1.1024 -0.7349 -0.3675 0.0000 0.3675 0.7349 1,1024 1.4698 1.8373 

-4.8079 -1.0295 -0.94S7 -0,8811 -0.8352 -0.8078 -0.7987 -0.8078 -0.8352 -0.8811 -0.9457 -1.0295 

-3.8463 -0.7143 -0.6320 -0.5684 -0.5233 -0.4964 *0,4874 -0.4964 -0.5233 -0.56S4 -0.6320 -0.7143 

-2.8847 -0.4841 -0.4033 -0.3410 -0.2967 -0.2702 -0.2614 -0.2702 -0.2967 -0.3410 -0.4033 -0.4841 

-1.9231 -0.3287 -0.2497 -0.1886 -0,1453 -0.1194 -0.1108 -0.1194 -0.1453 -0.1886 -0.2497 -0.3287 

-0.9616 -0.2391 -0,1619 -0.1024 -0.0601 -0.0348 -0.0264 -0.0348 -0.0601 -0.1024 -0.1619 -0.2391 

0.0000 -0.2069 -0.1318 -0.0739 -0.0328 -0.0082 0.0000 -0.0082 -0.0328 -0.0739 -0.1318 -0.2069 

0.9616 -0.2247 -0.1518 -0.0956 -0.0558 -0.0320 -0.0240 -0.0320 -0.0558 -0.0956 -0.1518 -0.2247 

1.9231 -0.2859 -0.2154 -0.1610 -0.1225 -0.0995 -0.0919 -0.0995 -0.1225 -0.1610 -0.2154 -0.2859 

2.8847 -0.3852 -0.3171 -0.2646 -0,2275 -0.2053 -0.1979 -0.2053 -0.2275 -0.2646 -0.3171 -0.3852 

3.8463 -0.5190 -0.4530 -0.4024 -0.3665 -0.3451 -0.3380 -0.3451 -0.3665 -0.4024 -0.4530 -0.5190 

4.8079 -0.6658 -0,$216 -0.5723 -0.5376 -0.5168 -0.5100 -0.5168 -0.5376 -0.5723 -0.6216 -0.6858 





-4.5303 


-3.6242 


-10.2020 


-3.2121 


-2.9662 


-8.1616 


-2.2520 


-2.0166 


-6.1212 


-1.5323 


-1.3022 


-4.0806 


-1.0279 


-0.8002 


-2.0404 


-0.7283 


-0.5010 


0.0000 


-0.6310 


-0.4027 


2.0404 


-0.7398 


-0.5090 


4.0808 


-1.0637 


-0.8287 


6.1212 


-1.6191 


-1.3773 


8.1616 


-2.4339 


-2.1812 


10.2020 


-3.5583 


-3.2868 



[01581 mi] 

aff$tt©a«ai:^ (x. y\znir^z<Dm) 

*^"y\x -6 7818 -5.4255 -4.0691 -2.7127 -1.3564 O.OOOO 1.3564 2.7127 4,0691 5.4255 €.7818 

-8 7129 -2!5453 -2.1041 -1.7682 -1.5319 -1.3916 -1-3451 -1.3916 -1.5319 -1.7682 -2.1041 -2.5453 

-6 9703 -2.0119 -1.5829 -1.2560 -1.0260 -0.8894 -0,B440 -0,8894 -1.0260 -1.256Q -1.5829 -2.0119 

-5*2277 -1.6100 -1.1903 -0.87O3 -0.6450 -0.5112 -0,4668 -0.5112 -0,6450 -O.8703 -1.1903 -1.6100 

-3 4852 -1.3295 -0.9166 -0.6017 -0.3800 -0.2482 -0.2045 -0.2482 -0.3800 -0.6017 -0.9166 -1.3295 

-1.7426 -1.1632 -0.7549 -0.4434 -0,2241 -0.0938 -0.0505 -0.0938 -0.2241 -0,4434 -0.7549 -1.1632 

0 0000 -1 1057 -0 7000 -0.3905 -0.1725 -0.0430 0.0000 -0.0430 -0,1725 -0.3905 -O.7O0O -1.1057 

1.7426 -I 1538 -0.7486 -0.4396 -0.2220 -0.0927 -0,0497 -0.0927 -0.2220 -0.4396 -0.7486 -1.1538 

3.4852 -1.3061 -0.8994 -0.5893 -0.3710 -0.2413 -0.1983 -0.2413 -0.3710 -0.5893 -0,8994 -1.3061 

5.2277 -1.5631 -1.1526 -0.8399 -0.6198 -0,4890 -0.4457 -0.4890 -0.6198 -0.8399 -1.1526 -1,5631 

6.9703 -l,W75 -1.5108 -1.1936 -0.9704 -0,8379 -0.7940 -0.8379 -0.9704 -1.1936 -1.5108 -1.9275 

8.7129 -2,4045 -1.9788 -1.6549 -1.4273 -1.2922 -1.2473 -1.2922 -1.4273 -1.6549 -1.9788 -2.4045 

1^ 5 M 

y\x -2.5432 -2.0345 -1.5259 -1,0173 -0,5086 -0.0000 0.5086 1.0173 1.5259 2.0345 2.5432 

-3.0855 -0.5418 -0,4346 -0.3527 -0.2950 -0.2607 -0.2493 -0.2607 -O.2950 -0.3527 -0.4346 -0.5418 

-2.4684 -0.4491 -0.3424 -0.2609 -0.2034 -0.1693 -0,1579 -0.1693 -0.2034 -0.2609 -0.3424 -0.4491 

-1.8513 -0.3790 -0.2724 -0.1910 -0.1336 -0,0995 -0,0882 -0.0995 -0,1336 -0.1910 -0.2724 -0.3790 

-1.2342 -0.3305 -0.2236 -0.1421 -0.0846 -0,0504 -0.0391 -0.0504 -0.0846 -0.1421 -0.2236 -0.33C5 

-0.6171 -0.3029 -0.1954 -0.1133 -O.0555 -0.0212 -0,0098 -0.0212 -0,0555 -0.1133 -0.1954 -0.3029 

-D.OOOO -0.2959 -0.1874 -0.1045 -0.0462 -0.0115 0,0000 -0.0115 -0.0462 -0,1045 -0.1874 -0.2959 

0,6171 -0.3098 -0,1998 -0.1158 -0.0567 -0.0215 -0.0099 -0,0215 -0.0567 -0,1158 -0.1998 -0.3098 

1.2342 -0.3451 -0,2332 -0.147B -0.0876 -0.0519 -0.0400 -0.0519 -0,0876 -0.1478 -0.2332 -0.3451 

1,8513 -0.4032 -0.2888 -0.2015 -0.1400 -0.1035 -0,0914 -0.1035 -0.1400 -0.2015 -0-2888 -0.4032 

2.4684 -0.4856 -0.3682 -0.2787 -0,2156 -0.1781 -0.1657 -0.1781 -0.2156 -0.2787 -0.3682 -0.4856 

3.0855 -0.5949 -0.4739 -0.3815 -0.3165 -0.2779 -0.2650 -0.2779 -0.3165 -0.3815 -0.4739 -0.5949 



[0 159] 



(25) 



*2-3 mmik<D^miHtf (x. yizMt^z(D{M) 



^6pq 
yVx 
-6.3600 
-5.0880 
-3.8160 
-2.5440 
-1.2720 
0.0000 
1.2720 
2,5440 
3.8160 
S.0880 
6.3600 



-5.5752 
-1.6075 
-1.3035 
-1.0706 
-0. 9066 
-0.8099 
-0.7802 
-0.8175 
-0.9227 
-1.0976 
-1.3447 
-1.6675 



-4.4602 
-1.3168 
-1.0161 
-0.7853 
-0.6323 
-0.5257 
-0.4951 
-0.5306 
-0.6331 
-0.8041 
-1.0462 
-1.3627 



-3.3451 
-1,0943 
-0.7960 
-0.5667 
-0.4045 
-0.3080 
-0.2767 
-0,3108 
-0.4111 
-0.5793 
-0.8176 
-1.1295 



-2.2301 
-0.9372 
-0.6406 
-Q.4124 
-0.2507 
-0.1542 
-0.1224 
.1555 
.2544 
.4205 
.6562 
.9648 



-1.1150 
-0.B437 
-0.5481 
.3205 
.1591 
.0626 
.0305 
.0630 
.1610 
.3259 
-0.5601 
-0.8668 



0.0000 
-0.8127 
-0.5173 
-0.2900 
-0.1287 
-0.0322 

O.OOOO 
-0.0323 
-0.1300 
-0.2945 
-0.5282 
-0.S342 



i.liSO 
-0.8437 
-0.5481 
-0.3205 
-0.1591 
-0.0626 
-0,0305 
-0-063O 
-0.1610 
-0,3259 
-0.5601 
-0.8668 



2.2301 
-0.9372 
-0.6406 
-0.4124 
-0.2507 
-0.1542 
-0.1224 
-0.1555 
-0.2544 
-0.4205 
-0.6562 
-0.9648 



3.3451 
-1.0943 
-0.7960 
•0.5667 
-0.4045 
-0.3080 
-0.2767 
-0.3108 
-0.4111 
-0.5793 
-0.8176 
-1.1295 



4.4602 
-1.3168 
-1.0161 
-0.7B53 
-0.6223 
-0.5257 
-0.4951 
-0.5306 
-0.6331 
-0.8041 
-1.0462 
-1.3627 



5.5752 
-1.6075 
-1.3035. 
-1.0706 
-0.9066 
-0.8099 
-0.7802 
-0.8175 
-0.9327 
-1.0976 
-1,3447 
-1.6675 



[0 160] 



ma 



^9] 



tota 



ffivrVAX 0 30 

0.1071 0.1080 

-0.1541 -0.1583 

0.0762 0-0773 

-0.1258 -0.1307 

0.0879 0.0881 

-0.3102 -0.3118 



ffi\T5/AX 0 30 

2 -O.OOOO -0.0000 

3 0.42B4 0,4195 

4 -1.5301 -1.4804 

5 -0.7744 -0.8119 

6 -0.6601 -0.6868 
total -0*0000 -0.0000 



60 

0.1098 
-0.1669 

0.0797 
-0.1406 

0.0887 
-0.3133 



60 

-0.0000 
0.4036 
-1.3905 
-0.9014 
-0.6942 
-0.0000 



90 

0.1107 
-0.1712 

0.080S 
-0.1455 

0.0889 
-0.3131 



90 

-0.0000 
0.3946 
-1.3496 
-0.9553 
-0.6947 
-0.0000 



C02/(C30*(costf )''2) 
0.9676 
0.9000 
0,9422 
0.8643 
0.9885 



[0161] 



[?H0] 



(26) 



#19^9-56 50 



R4 

A^^^MA 23.4 

^a^si^ 18.0 

i.ao 



i 


Yi 


Zi 




Di 


Ndi 


V di 




1 


0.00 


0.00 


0.00 


4.27 


1 






2 


0.00 


4.27 


0.00 


6.25 


1,58310 


30,20 




3 


0.00 


10.52 


18.50 


8.10 


1,58310 


30.20 




4 


-4.87 


4.05 


-1.00 


7. 78 


1.58310 


30.20 




5 


-9,77 


10,10 


-19.16 


7-.37 


1.58310 


30.20 


sMm 


6 


-9.85 


2.73 


-27.19 


8.00 


1.58310 


30.20 




7 


-16.41 


7.31 


'27.53 


5.81 


1.58310 


30.20 




8 


-16.41 


1.50 


0.00 


2.50 


1 






9 


-16.41 


-1.00 


0.00 




1 




mm 



R 2® r 2= -7.891 
R 8^ r 8^ 9.956 



R 3S a =-1.14012em b --1 . 18198e>01 t = 1.849366^01 

C03--1 . 45648e-04 C2 1=- 6. 61332e-05 

C04= 2.63198e-05 C22- 2.63964e-05 C40» 4.74629e-0S 

R 4S a * 6.22159e+01 b --3.63434e+00 t =-3.64536et01 

C03= 5,30792e-03 C21= 1.47021e-02 

C04= 4.56272e-Q4 C22s 7.05893e-04 C40=:-4.80923e-03 

R 5i! a »-2.43694em b '-S.62097e*00 t « 1.97B82ei-01 

C03=-2.35500e-04 €21:^-4. 31297e-05 

C04=-4 . 98744e-05 C22=-l. 20B01e-04 C40s-7. 58653e*05 

R 6ffi a » 3.78988e'^00 b =-3.21669e^00 t :=-2.75834e+01 

C03= 2.89135e-03 C2l= 4.70991e-03 

C04=-6.03057e-04 C22=-l . 27501e-03 C40^-8.22786e-04 

R 7® a =-1.96892g+01 b =-2 . 48558e+01 t = 2.71952e*01 

C03=-6 . 49245e-04 C21=-2 . 325B9©-06 

C04= 1.187476-05 C22= 1.91866e-04 C40=-9.90786e-05 



[0 162] 



1] 



(27) 



^^^9-5 6 50 





30 


60 


90 


C02/{C20»lcostf }*2> 


2 


-0.0739 


-0.0739 


-0.0739 


-0,0739 


1.0000 


3 


0,3728 


0.2728 


0.2728 


0.2728 


1.0001 


4 


-0.4186 


-0.4144 


-0.4060 


-0.4018 


1.0419 


5 


0.248S 


0.2485 


0.2486 


0.2486 


0.9996 


5 


-0.0746 


-0.0745 


-0.0743 


•0.0742 


1.00S3 


7 


0.1445 


0.1443 


0.1439 


0.1437 


1.0061 


8 


0.0586 


o.osae 


0.0586 


0.0586 


1.0000 


total 


-0,2187 


-0.2181 


-0.216B 


-0.2162 





m\TVu:^ 0 


30 


60 


90 


2 0.0000 


0.0000 


0.0000 


0.0000 


3 -0.2653 


-0.2653 


-0.2653 


-0.2653 


4 Q.833B 


0.8353 


0.8381 


0.8396 


5 -3.1309 


-3,1288 


-3.1247 


-3.1227 


6 9.3685 


9.2084 


8.9042 


8.7598 


7 0.0607 


0.0619 


0.0642 


0.0654 


8 0.8579 


0.8579 


0.8577 


0.8576 


total 0.0000 


0.0000 


0.0000 


0.0000 



[0 163] 



2] 



(28) 



^M^9-5 6 50 



19.1 

mm^MA 14.5 
utos coo 



i 


Yi 


Zi 


Bi 


Oi 


Ndi 


w di 




1 


0.00 


0.00 


0,00 


74,01 








2 


0.00 


74,01 


21,97 


56.80 








3 


-39.42 


33.11 


0.85 


53.46 






Rm 


4 


-75.36 


72.69 


-18.54 


72.34 








5 


-81.0? 


0.64 


0.45 


4.66 


1.83400 


37.16 




6 


-82.11 


-4,01 


4.79 


2,98 








7 


-82.19 


-6,99 


6.46 


1.07 


1.84665 


23.88 




8 


-82.26 


-8.06 


0.18 


4.76 






MViM 


9 


-82.83 


-12.79 


-10.13 


6.31 


1.71999 


50.25 




10 


-82,78 


-19,10 


6,30 


3.83 








11 


-82.45 


-22.92 


-0.77 


0.39 


1.83480 


42.72 


M^m 


12 


-82.06 


-29. 9B 


-9,45 


18.41 








13 


-82.73 


-48.40 


2.00 




1 







R 2li 


a = 

C03^- 
C04=- 
C05= 


3.36759et02 
-8.68501e-06 
-2,82857e-07 

8,22060€-09 


b =- 
C21=' 
C22=- 
C23= 


■3.15328et02 
■2.2586Oe-05 
■3.577676-07 
3.337476-09 


t = 

C40=- 
C41=- 


8.9551064Q1 

-1,393226-08 
-5.803416-09 


R 3M 


a =- 
C03=' 
C04=- 
C05= 


-3.99870e+01 
-1.60084e-05 
-2.786826-05 
1,680416-07 


b =- 
C21= 
C22s 
C23»- 


-2.944436401 
2.026586-05 
1.586746-05 

•2.825776-07 


t = 5.121986401 

C40= 2.560316-05 
C41=-3. 884826-07 


R 4ffi 


a =-2.36159et02 
C03S-1. 122296-05 
C04= 1.34763e-07 
C05= 1.269726-09 


b =-5.632316401 
C21s:-1. 157126-05 
C22= 1,652576-07 
C23=-4. 197076-11 


t = 

C40= 
C41s- 


2.330846401 

1.575026-07 
-3.164396-09 


R SB 


a =- 


-4.4030361^01 


b =. 


-4.403036401 


t = 


0.000006400 


R 6ffi 


a = 


2.618876^01 


b = 


2.618876401 


t = 


0.000006400 


R iM 


a = 


1.6044264-01 


b = 


1.604426401 


t = 


0.000006400 


R 8^ 


a s- 


-4.038336401 


b =- 


-4.038336401 


t = 


O.OOOO 06400 


R 9® 


a =«5.43914e^01 


b 


-5.439146401 


t = 


O.O0000646O 


RIO^ 


a = 


l.S2012etO2 


b » 


1.520126402 


t ■ 


O.00000640O 


RllBQ 


a = 


1.04459e^02 


b - 


1.044596402 


t • 


0.000006400 


R12QI 


a = 


2.805716401 


b = 


2.805716401 


t = 


O.0000O64OO 



[01641 [J'H3] 



(29) 



#^¥9-5 6 50 



power O T A X ffi>flPtt 





30 


60 


90 


C02/I 


2 


0.0253 


0,0255 


0.0257 


0.0258 


0.9817 


3 


-0.0416 


-0,0431 


-0.0461 


-0.0476 


0.8739 


4 


0.0216 


0,0217 


0.0219 


0.0220 


0.9815 


5 


0.0191 


0.0190 


0.0190 


O.0190 


1.0068 


6 


0.0319 


0.0319 


0.0319 


0.0319 


1.0010 


7 


-0.0531 


-0.0531 


-0.0529 


-0.0529 


1.0074 


e 


-0.0212 


-D.0212 


-0.0211 


-0.0210 


1.0040 


9 


0.0144 


0.0142 


0.0138 


0.0136 


1.0935 


10 


0.0049 


0.0049 


0.0048 


0.0048 


1.0136 


11 


-0,0080 


-0.0080 


-0.0080 


-0.0080 


1.0060 


12 


0«0309 


0.0307 


0.0303 


0,0301 


1.0121 


total 


-0.0479 


-0.0482 


-0.0487 


-0,0489 





Bff\T'>*AX 0 


30 


60 


9G 


2 


0.0409 


0.0407 


0.0403 


0.0402 


3 


0.5593 


0.5483 


0.5273 


0.5172 


4 


-2.6196 


-2.5923 


-2.5394 


-2.5137 


5 


0.3544 


0.359-7 


0.3704 


0.3757 


6 


0.4994 


0.5016 


0.5060 


0.5082 


7 


3.1019 


3.0564 


2.9680 


2.9251 


8 


5.4201 


4.9914 


4.3269 


4.0641 


9 


0.2494 


0.2735 


0.3205 


0.3433 


10 


0.7992 


0.8051 


0.8173 


0.8236 


11 


1.3925 


1.3848 


1.3678 


1.3585 


12 


0.4212 


0.4271 


O.4405 


0.4481 


total 


-0.0208 


•0.0207 


-0.0205 


-0.0204 



Ti^J^Ts 0 30 60 90 

f -20.8605 -20.7619 -20.5505 -20.4383 

H -21.8683 -21.9981 -22,1082 -22.0949 

H' 39.8260 39.7062 39.3925 39.19BB 

Sk' 18.9655 18.9443 18.842 18.7605 

[0 165] m\A\ 



(30) 



7.1 
5.3 
4.00 





yi 




$ i 






V di 




1 


0.00 


0.00 


0.00 




1 




2 


-8.9Q 


i.OO 


0,00 


6.00 


1 . 51633 


64.15 




3 


0.00 


9.00 


28.00 


10,73 


1.51633 


64.15 






-$.90 


3.00 


0.00 


10.73 


1.51633 


64.15 




5 


-17.79 


9.00 


-28.00 


6.00 


1.51633 


64.15 




6 


-17.79 


3.00 


0.00 




1 






7 


-17.79 


-10.58 


0.00 


6. DO 


1.51633 


64.15 




8 


-17.79 


-16.58 


-28.00 


10.73 


1.51633 


64.15 


felt® 




'2$. 69 


-10,58 


0,00 


10.73 


1,51633 


64.15 




10 


-W.5B 


-16.58 


28.00 


6.00 


1.51633 


64.15 




IX 


-35. SB 


-10.58 


O.OO 


mtk 


1 






12 


-35.58 


-0.24 


0.00 


6.00 


1.51633 


64.15 




13 


-35.58 


5.76 


28.00 


10.73 


1.51633 


64.15 




14 


-44.48 


-0.24 


0.00 


10.73 


1.51633 


64.15 




15 


-53.37 


5.76 


-28.00 


6.00 


1.51633 


64.15 




16 


-53.37 


-0.24 


O.OO 




1 






17 


-53.37 


-5.09 


-0.00 




1 







Tf^^^^mn 14.0 10.6 
Mll:^®^ 10.6 8.0 
i^^^ 2.00 3.00 



CO 1 66] 



(31) 



^^¥9-5 6 50 



rS - 2 



D 1 
D 6 
Dll 
D16 



3.00 
13,58 
10.34 

4.86 



3,00 
7.92 
B.22 
8.40 



3.00 
2.00 
9.56 
15.65 



0 1- 1® 

0 a~ 6® 

0 7—11® 
012-16® 

r 4=«> 
r 6»«> 
r 7»co 
r 9s«» 
rllaoo 
rl2»«> 

rl4««> 

rl6«oo 









zim 






ZiW 








« ZKU) 




Zi(M} 


» ZlW 


4^ 5.66 


Zi(T) 


= ZUV) 


* 11.58 


ZiiU) 


- »1(W) 


♦ 3.54 


Zi{TJ 


= um 


♦ 10.79 


Zi(K} 


= Zi(W) 




Zi(T) 


■ Zim 





R AW 
R 6iQ 
R 7® 
R 

RllM 
R14@ 



kM C02=-9.93659e-03 
C03= 7.21398e-06 
C04= 1.48230e-05 



R 



R 8M 



RIOIS 



R13® 



RISM 



C03=-1.00000e-02 
C03» 8<61457e-05 
C04s 9.83308e-OS 

C02=-1.97738e-O3 
C03a.5.95281e-a5 
C04« 1.1601de-05 

C02» 4.80326e-03 
C03=-2. 109296-05 
C04=-4.89310e-06 

C02=-6.79637e-03 
C03«-1.3l716e-05 
C04='2.4726Se-05 

C02» 3.98146e-03 
C03»-8.15022e-05 
C04« 2.7&836e>07 



C20=-1.22676e-02 
C21=-1.44539e-03 
C22=-7.24467e-05 

C20«-1.46379e-02 
C21=-3. 691046-04 
C22c-2.21626e-05 

C20=-2.14999«~03 
C21s-6.08801e-0S 
C22<=-3.03704«-05 

C20s 6.424786-03 
C21=-7.01246e-05 
C22= 7.9230Xe-07 

C20a-8-35258e-03 
C21=-1.21231e-04 
C228 S.40D94d-06 

C20= 4-12905e-03 
C21s-8.04787e-04 
C22=-3.52617e-07 



C40> 5.245806-05 



C40» 7.119866-06 



C40B.6,27330e-06 



C40=-1.37335e-06 



C40=-1.63241e-07 



C40s-3.931S8e-0S 



rOl 67] 



^9-1 



9 
10 
11 

12 
13 
14 
15 
16 



o.oooo 

0.0683 
0.0000 
0.0687 
0.0000 

0.0000 
-0.0136 
0.0000 
0.0330 
O.OOOO 

0.0000 
0.0467 

0.0000 

-0.0274 
O.DOOO 



30 
0.0000 
0.0676 
0.0000 
0.0711 
0.0000 

0.0000 
-0.0131 
0.0000 
0.0333 
0.0000 



0.0000 
0.0462 
0.0000 

0.0000 



60 

0.0000 
0.0663 

o.oooo 

0.07(0 
0.0000 

0.0000 
-0.0120 
0.0000 
0.0341 
0.0000 

0.0000 
0.0452 
O.OOOO 
-0.0234 
0.0000 



[0 1 68] 



90 

0.0000 
0.0657 
0.0000 
0,0784 
0.0000 

0.0000 
-0-0115 
0.0000 
0.0344 
0.0000 

0.0000 
0.0447 
0.0000 
*0.0221 
0.0000 

mm 



C02/{C20^ 
1,0000 
1.0390 
1.0000 
0.8763 
1.0000 

1.0000 
1.1797 
1.0000 
0.9S90 
1.0000 

1.0000 
1.0437 
1.0000 
1.2369 
3.0000 



<cosd)'»2) 



(32) 



^9-2 



f^vifKrvj^T. 0 30 eo so 

3 0.0706 0.0707 0.0710 0.0712 

3 0.0258 . 0.0264 0.0278 0.0285 

4 0.0374 0.0373 0.0368 0.0366 

5'^^'\7•yAX 0 30 60 90 

2 17.7284 18.1970 19.1025 19.5379 

3 22.0878 21.8010 21.2798 21.0427 

4 -6.3903 -5.9546 -5.0536 -4.5895 

rn^^'xri^A;^ 0 30 60 90 

2 -17.6411 -17.4962 -17.1827 -17.0149 

3 3.5071 3.0345 2.1632 1.7607 

4 -21.6198 -21.5405 -21.3533 -21,2454 



0 


30 


60 


90 


-9.62198 
-12.8052 
-19.2138 


-9.67001 
-12.8549 
-19.2896 


-9.74419 
-12.9213 
-19.3788 


-9.77029 
-12.938 
-19.3916 


-11.6097 
-17.9926 
-29.9318 


-11.1447 
-17.5163 
-29.4547 


-10.1588 
-16.4797 
-28.3483 


-9.63993 
-15.9215 
-27.7208 


9.72918 
12.848 

19.1959 


9.7186 
12.876 

19.3317 


9.66437 
12.8865 

19.5139 
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